The recently proposed cognitive-emotional model of nonsuicidal self-injury (NSSI) draws on emotion regulation models and social cognitive theory to understand the onset, maintenance, and cessation of NSSI. We tested the prediction of the model that the relationship between emotional reactivity and NSSI is moderated by specific cognitions about self-injury (i.e., self-efficacy to resist NSSI, NSSI outcome expectancies), emotion regulation, and rumination. A sample of 647 university students aged 17-25 years (M = 19.92, SD = 1.78) completed self-report measures of the constructs of interest. As expected, we found that emotional reactivity was positively related to NSSI, particularly for people who had weak self-efficacy to resist NSSI. However, emotional reactivity was negatively related to NSSI for people who were more likely to use expressive suppression to regulate emotion. Implications for the theoretical understanding of NSSI are discussed.
| INTRODUCTION
Nonsuicidal self-injury (NSSI) is the intentional and direct damage to one's own body tissue without suicidal intent (e.g., cutting, burning, or severe scratching), excluding culturally sanctioned body modification such as body piercing or tattooing (Nock, 2009) . NSSI is the most commonly reported as a coping strategy, used by people who experience heightened emotional responses to stress (Chapman, Gratz, & Brown, 2006; Nock, 2009) . In non-clinical samples, approximately 5% of adults, 13% of young adults, and 17% of adolescents report a history of NSSI (Swannell, Martin, Page, Hasking, & St John, 2014) .
In university students, prevalence rates between 5% and 47% have been reported with a pooled estimate of 20%, indicating that students may be more likely to self-injure than the general population (Swannell et al., 2014) . People who persistently engage in NSSI throughout university are at increased risk of experiencing negative psychosocial and academic outcomes compared with their peers, highlighting the need for further research within this population Hamza & Willoughby, 2014; Kiekens et al., 2016) . Although self-injury is performed without suicidal intent, it is significantly associated with suicidal ideation and suicide attempts later in life (Hamza & Willoughby, 2016) . Research into NSSI is critical in the effort to reduce the negative impact of these behaviours and assist the development of suicide prevention and early intervention programs.
| CURRENT THEORETICAL MODELS OF NSSI
The majority of theoretical models of NSSI highlight the importance of emotional experience, and the ability to regulate emotions, in the onset and maintenance of NSSI (e.g., experiential avoidance model, Chapman et al., 2006 ; emotional cascade theory, Selby & Joiner, 2009; and Nock's integrated model, Nock, 2009 ). These models propose people who engage in NSSI have heightened emotional reactivity, including heightened sensitivity to emotions, experiencing more intense emotions, and taking longer to recover from an emotional response (Linehan, Bohus, & Lynch, 2007) . Empirical evidence supports this proposition as people who self-injure report experiencing heightened levels of emotional reactivity compared with people who do not self-injure (Glenn, Blumenthal, Klonsky, & Hajcak, 2011; Najmi, Wegner, & Nock, 2007; Nock, Wedig, Holmberg, & Hooley, 2008) .
Although people self-injure for a variety of reasons, most often people report using NSSI to help regulate these intense or unwanted emotional experiences (Guerry & Prinstein, 2009; Nock & Prinstein, 2004) . This is supported by empirical evidence that difficulties with emotion regulation (Gratz & Roemer, 2004; and the use of emotion regulation strategies that fail to address the underlying issue (e.g., expressive suppression) differentiate people who self-injure from those who do not (Hasking, Momeni, Swannell, & Chia, 2008; Williams & Hasking, 2010) . Additionally, ecological momentary assessment studies of affective experiences pre-and post-NSSI have revealed reductions in negative affect and increases in positive affect after NSSI engagement, further supporting the role of emotion regulation in the maintenance of NSSI (Hamza & Willoughby, 2015; RodriguezBlanco, Carballo, & Baca-Garcia, 2018 ).
According to emotional cascade theory (Selby & Joiner, 2009) , the tendency to ruminate exacerbates negative emotional experiences, further increasing risk of NSSI when other emotion regulation strategies are unavailable or unsuccessful (Brinker & Dozois, 2009 ). Rumination, a thinking style which is repetitive, recurrent, intrusive, and perceivably uncontrollable (Brinker & Dozois, 2009) , repetitively orients attention to the negative emotion, creating a cycle-or cascade -of negative affect and further rumination (Selby, Anestis, & Joiner, 2008) . NSSI is then used as a means to distract from the emotional cascade, diverting attention away from the emotion towards NSSIrelated activities (e.g., the sight of blood and wound care; Ehring & Ehlers, 2014; Selby & Joiner, 2009) . Supporting this, people who engage in NSSI report significantly more rumination than those with no history of NSSI (Hoff & Muehlenkamp, 2009 ). Additionally, rumination mediates the relationships between depression, anxiety, and NSSI and moderates the relationship between negative affect, and NSSI suggesting it plays a role in facilitating NSSI engagement (Arbuthnott, Lewis, & Bailey, 2014; Armey & Crowther, 2008; Hoff & Muehlenkamp, 2009 ).
The relationships between emotional reactivity, emotion regulation, rumination, and NSSI are reflected in the models currently used to explain the aetiology and maintenance of NSSI. However, recently, it has been argued that for a more complete understanding of NSSI, the role of core cognitions such as beliefs and thoughts relating to self-injury need to be considered (Hasking, Whitlock, Voon, & Rose, 2016) .
| Cognitive-emotional model of NSSI
Social cognitive theory (Bandura, 1986 (Bandura, , 1989 proposes that personal factors (i.e., cognitions and affect), behaviours, and environment influence each other in bidirectional relationships. Most relevant to NSSI are the roles of cognitions (i.e., outcome expectancies and self-efficacy) in the learning and maintenance of the behaviour . Outcome expectancies are an individual's consideration of possible consequences of their behaviour, influencing the likelihood of engaging in that behaviour (Bandura, 1989) . Perceived self-efficacy, whether a person believes that they have the ability to be successful in a specific situation, is also central to whether or not they will engage in a behaviour (Bandura, 1986) . If an individual believes they are capable of successfully achieving a specific behaviour with a desired outcome, they are more likely to engage in the behaviour (Bandura, 1989 (Bandura, , 1997 . Refusal self-efficacy refers to the perception that you have the capacity to resist engaging in a specific behaviour (such as drinking or smoking) in a variety of situations.
In relation to NSSI, outcome expectancies and self-efficacy to resist NSSI are predicted to play crucial roles in determining whether an individual will engage in self-injury (Hasking, 2017) . For example, people who anticipate favourable outcomes from self-injury (e.g., reduced tension) and believe they cannot resist NSSI in certain conditions (e.g., when distressed or alone) are more likely to self-injure than others who do not hold these ideas. Conversely, people who anticipate negative consequences from self-injury (e.g., pain and negative reactions from others) and believe they can resist it in a wide range of circumstances (e.g., when distressed and when in a social situation) will be more likely to use other emotion regulation strategies.
Preliminary studies have indicated that NSSI-specific outcome expectancies differentiate people who currently engage in NSSI, those who have engaged in NSSI in the past, and those who have never engaged in NSSI (Hasking & Boyes, 2017; .
These studies show that individuals with a history of NSSI are more likely to expect NSSI to result in emotional relief, whereas people with no history of NSSI have stronger expectancies regarding resulting pain (Hasking & Boyes, 2017) .
Low self-efficacy to resist NSSI, after onset, may increase likelihood of future self-injury and increase the odds of engaging in NSSI rather than another strategy such as alcohol use (Hasking, 2017) . However, we do not know how self-efficacy interacts with emotional experience and emotion regulation in relation to NSSI. Further research into the role of self-efficacy to resist NSSI in maintaining the behaviour will provide an evidence base to develop treatment and clinical plans focussed on specific NSSI cognitions and beliefs.
The cognitive-emotional model of NSSI (Figure 1 ) has drawn on theories of emotion regulation (i.e., Chapman et al., 2006; Gratz & Roemer, 2004) , emotional cascade theory (Selby & Joiner, 2009) , and social cognitive theory (Bandura, 1989 (Bandura, , 1997 , to include the role of NSSI-specific cognitions (i.e., NSSI outcome expectancies and self-efficacy to resist NSSI) in explaining the initiation and maintenance of NSSI (see . According to the model, an individual brings their propensity to be emotionally reactive and any NSSI-specific cognitions to any situation. After an emotionally volatile situation is perceived, an individual's emotion regulation capacities, as well as a propensity to ruminate, will influence the response. The cognitiveemotional model of NSSI proposes that people are at a higher risk of engaging in NSSI when faced with a perceived emotionally volatile situation if they also are highly emotionally reactive, believe that engaging in NSSI will result in a desirable outcome (i.e., outcome expectancies), believe that they are unable to resist NSSI in the given situation (i.e., self-efficacy beliefs), have a propensity to ruminate, and do not have more adaptive emotion regulation strategies. As such, these cognitive-emotional variables are proposed to moderate the relationships between predisposing factors, such as a tendency towards emotional reactivity, and NSSI.
| The current study
The aim of this study is to empirically test the prediction of the cognitive-emotional model of NSSI that the association between emotional reactivity and NSSI is moderated by NSSI-specific cognitions (i.e., NSSI outcome expectancies and self-efficacy to resist NSSI), as well as emotion regulation and rumination. It is expected that people who report high levels of emotional reactivity will be more likely to have engaged in NSSI if they also hold positive NSSI outcome expectancies, have low self-efficacy to resist NSSI, have a propensity to ruminate, and use less adaptive emotion regulation strategies. given a definition of NSSI and asked whether they had ever engaged in self-injury and, if they had, how many times they had self-injured in the past 12 months. Participants were also asked to estimate their lifetime frequency of 12 methods of NSSI (e.g. cutting and burning), specifically being directed to only endorse behaviours that were engaged in directly and deliberately. This scale was used to determine the three comparison groups: people who had never engaged in NSSI, those with a history of engaging in NSSI but who had not self-injured in the past 12 months, and participants who had engaged in NSSI the last 12 months. To ensure reported NSSI engagement was consistent with our definition, participants were not classified as self-injuring if they did not report the methods of self-injury used or only endorsed "other," "hair pulling," or "swallowing substances," as a method of self-injury. Data for these participants (n = 3) were removed prior to conducting analyses. The ISAS is one of the more frequently used measures of NSSI, and test-retest reliability has been previously established (r = 0.85; Klonsky & Olino, 2008) .
| Emotional reactivity
The emotional reactivity scale developed by Nock et al. (2008) comprises 21 items used to assess participants' experience of emotional reactivity. Each item (e.g., I tend to get emotional very easily) is responded to on a scale of 0 (not at all like me) to 4 (completely like me), with possible total scores between 0 and 84. Internal consistency has previously been reported with a Cronbach's α of 0.94. Construct validity has also been evidenced through convergent and discriminant correlations with related measures (Nock et al., 2008) . In this sample, the Cronbach's α was 0.96.
| NSSI outcome expectancies
The Nonsuicidal Self-Injury Expectancies Questionnaire (Hasking & Boyes, 2017) consists of 25-items comprising five subscales relating to possible outcomes of engaging in NSSI. Participants respond on a 4-point Likert scale from 1 (not at all likely) to 4 (extremely likely), how likely they believe it is that the consequences of them engaging in NSSI would transpire, if they were to self-injure in the future. The five factors reflect: affect regulation expectancies (e.g., I would feel relieved), anticipated negative social outcomes (e.g., My friends would be disgusted), anticipated communicative function of NSSI (e.g., Other people would notice and offer sympathy), pain expectancies (e.g., It would hurt), and negative self-beliefs (e.g., I would feel like a failure).
Validation of the measure revealed strong criterion-related validity, discriminant validity, and internal consistency across the five subscales 
FIGURE 1
The cognitive-emotional model developed by . NSSI: nonsuicidal self-injury 3.2.4 | Self-efficacy to avoid NSSI This 6-item measure was adapted from Czyz et al.'s (2014) self-efficacy to avoid suicidal action scale, to reflect an individual's belief in their ability to resist NSSI. Participants reported on a 6-point scale from 1 (very uncertain) to 6 (very certain), whether they believe they can resist engaging in NSSI in the future (e.g., how certain are you that you will not self-injure in the future?). The original version has strong convergent validity being significantly correlated with suicidal ideation (r = −0.59; p < 0.001) and strong internal consistency (Cronbach's α = 0.96; Czyz et al., 2014) . The adapted NSSI version also has strong internal consistency (Cronbach's α = 0.92; ).
Cronbach's α in the current sample was 0.93.
| Emotion regulation
Trait emotion regulation was assessed using the Emotion Regulation Questionnaire (Gross & John, 2003) The measure comprises two scales: the cognitive reappraisal scale, comprising six items including "I control my emotions by changing the way I think about the situation I am in"; and the expression suppression scale, comprising of four items such as "I control my emotions by not expressing them." Each item is answered on a scale from 1 (strongly disagree) to 7 (strongly agree). Cronbach's αs have previously been reported at 0.79 for reappraisal and 0.73 for suppression, demonstrating sound internal consistency (Gross & John, 2003) . Construct validity has also been evidenced through convergent and discriminant correlations with related measures (Gross & John, 2003) . In this sample, Cronbach's αs were 0.90 for cognitive reappraisal and 0.77 for expression suppression. 
| Rumination

| Psychological distress
Given associations between NSSI and psychological distress, it was included in analyses as a covariate (Bentley, Cassiello-Robbins, Vitterio, Sauer-Zavala, & Barlow, 2015) . The Kessler psychological distress scale 
| Demographics
Sociodemographic information such as age, gender, year of study, fulltime/part-time study, indigenous background, and living situation was also collected.
| Procedure
Undergraduate university students from an Australian university accessed the questionnaires through an online portal where it was advertised to students wishing to participate in research for course credit. Interested students were directed to the online survey. After reading the information sheet and giving informed consent, students 
| Data analysis
A multinomial logistic regression was conducted to explore how NSSIspecific cognitions moderate the relationship between emotional reactivity and NSSI when predicting recent (i.e., NSSI engagement in the past 12 months) and past NSSI engagement. People who had never engaged in NSSI were used as the reference group. A binary logistic regression was then conducted to differentiate people who had recently engaged in NSSI and people who no longer engaged in the behaviour. In both analyses, we simultaneously entered emotion reactivity, the cognitive variables (outcome expectancies, self-efficacy to resist NSSI), emotion regulation (cognitive reappraisal and expressive suppression), and rumination, as well as all two-way interactions between emotional reactivity and all other variables. Simple slopes analysis (Aiken & West, 1991) , using PROCESS (Hayes, 2013) , was used to interpret all significant interactions. All variables were standardized to minimize multicollinearity.
| RESULTS
| Preliminary analyses
Missing variable analysis revealed less than 5% of missing data for all variables and was missing completely at random χ 2 (20592) = 20911, p = 0.058. As such, Expectation Maximization was used to impute missing data. Of the total sample, 239 (36%) participants had previously engaged in at least one form of NSSI (see Table S1 ). Of these, 231 (97.1%) had used more than one method. Of the participants who had self-injured, 49.4% (118) had engaged in NSSI at least once in the last 12 months, 31.4% (37) of these had engaged in NSSI five or more times. The mean age of NSSI onset was 14 years (SD = 2.72).
The most commonly reported primary form of self-injury was cutting (48.7%), followed by severe scratching (15.8%), and self-battery (10.1%). NSSI was associated with psychological distress χ 2 (6, N = 654) = 101.66, p < 0.001 and was more common among female participants, χ 2 (2, N = 656) = 11.68, p = 0.003. As such, gender and distress were included as covariates in all analyses. Correlations between all continuous variables with means and standard deviations can be found in Table 1 and comparisons of group means in Table 2 .
| Multinomial logistic regression
When differentiating people with no history of NSSI, people who had not self-injured in the last 12 months, and people who had self-injured in the last 12 months, the model was statistically significant, χ 2 (46, N = 656) = 4.24.25, p < 0.001 (Table 3) . The model explained between 36.1% (McFadden R 2 ) and 57.4% (Nagelkerke R 2 ) of variance. Stronger affect regulation expectancies were related to past and recent NSSI.
Weak self-efficacy to resist NSSI was associated with recent NSSI and strong self-efficacy to resist NSSI was associated with past NSSI.
Weaker negative social expectations were related to past NSSI, whereas weaker communication expectations were related to recent NSSI engagement.
The relationship between emotional reactivity and NSSI (past history of NSSI vs no history) was moderated by self-efficacy to resist NSSI and affect regulation expectancies. There was a positive relationship between emotional reactivity and probability of past NSSI for people who reported weak self-efficacy to resist NSSI, b = 0.60, 
| DISCUSSION
The recently proposed cognitive-emotional model of NSSI comprises aspects of emotion regulation models of NSSI and cognitive constructs taken from social cognitive theory to provide a more comprehensive perspective on the onset, maintenance, and cessation of NSSI ). The aim of the current study was to empirically test the prediction of the cognitive-emotional model of NSSI that the relationship between emotional reactivity and NSSI is moderated by NSSI-specific cognitions (i.e., self-efficacy to resist NSSI and NSSI outcome expectancies), as well as emotion regulation and rumination. Overall, the results partially support the proposed model, in that self-efficacy to resist NSSI, affect regulation expectancies, negative self-belief outcome expectancies, and expressive suppression moderated relationships between emotional reactivity and NSSI engagement.
| Main effects of cognitive-emotional variables on NSSI
In line with results, holding a belief that the urge to self-injure could not be resisted differentiated all three groups, with self-efficacy diminishing with more recent NSSI. This is consistent with Bandura's (1989 Bandura's ( , 1997 Bandura's ( , 2001 proposal that the belief in one's ability to successfully engage in or resist a behaviour directly predicts whether the individual will engage in the behaviour. Recent NSSI was also characterized by weaker expectations that NSSI would serve a communitive function. This may suggest that people who have self-injured determined that communication was not facilitated by NSSI, shaping their outcome expectancies to fit their past experience and guide their expected outcomes for future engagement. Furthermore, people who have never engaged in self-injury may hold the common misperception that people who self-injure do so to get attention from others (Klonsky, Victor, & Saffer, 2014) .
Participants who had not engaged in self-injury recently were less likely to expect pain from NSSI than participants with no history, whereas both recent and past NSSI were associated with stronger expectations that NSSI would regulate affect. This mirrors the results
FIGURE 2
Self-efficacy to resist nonsuicidal self-injury (NSSI; top panel) and affect regulation expectancies (bottom panel) moderate the relationship between emotional reactivity and NSSI when comparing people who have engaged in NSSI but not in the past 12 months and those with no history of NSSI FIGURE 3 Self-efficacy to resist nonsuicidal self-injury (NSSI; top panel) and negative self-belief expectancies (bottom panel) moderate the relationship between emotional reactivity and NSSI when comparing people who have engaged in the last 12 months to people who have never engaged in NSSI FIGURE 4 Negative self-belief expectancies (top panel) and expressive suppression (bottom panel) moderate the relationship between emotional reactivity and nonsuicidal self-injury (NSSI) when comparing people who have engaged in NSSI in the past 12 months to those with a past history of NSSI of previous studies, supporting the role of affect regulation expectancies in NSSI (Hasking & Boyes, 2017; and the prediction of social cognitive theory that positive outcome expectancies facilitate behaviour, whereas negative expectancies will reduce the likelihood of the behaviour (Bandura, 1989 (Bandura, , 1997 .
| Moderating effects of cognitive-emotional variables
Self-efficacy interacted with emotional reactivity to predict 12-month NSSI, and to differentiate people who had not self-injured recently from those with no history of the behaviour. As predicted by the cognitive-emotional model of NSSI, in both cases, a lack of self-efficacy to resist NSSI, coupled with heightened emotional reactivity, was related to a history of NSSI. Individuals with heightened emotional reactivity are more likely to have an emotional response that they feel is uncontrollable, and if they do not believe that they can resist NSSI, this would increase the probability of NSSI being used to regulate that response.
Expecting NSSI to increase negative beliefs about the self moderated the relationship between emotional reactivity and recent NSSI engagement (relative to people who had not self-injured recently and those with no history of NSSI). We found that weaker expectancies and heightened emotional reactivity were related to reduced odds of recent NSSI. Why recent NSSI is more probable with low emotional reactivity is counterintuitive and requires further exploration. It is possible that within our sample, participants with low emotional reactivity are experiencing flat affect and use NSSI to "feel something" (Klonsky & Glenn, 2009) . At the same time, people who engage in NSSI can hold a negative outcome expectancy, as a result of actually experiencing this outcome. As such, people who self-injure may expect NSSI to result in negative self-worth. Finally, it is possible that people hold competing expectancies, (e.g., affect regulation and expectations of diminished self-worth) and that the more salient expectancies win out. Using the model to predict function of NSSI would provide further insight into this relationship. Additionally, longitudinal data would provide insight into the formation of, and changes in, outcome expectancies.
Finally, we found no evidence for a direct relationship between the emotion regulation variables and NSSI, suggesting that the specific cognitions play a more salient role in facilitating NSSI. However, although there was no direct relationship, expressive suppression did moderate the relationship between emotional reactivity and recent NSSI, highlighting a role for emotion regulation in maintenance of NSSI. Specifically, high levels of suppression appeared protective against high levels of emotional reactivity, associated with reduced odds of recent NSSI. Although expressive suppression is generally considered to be a less adaptive method of emotion regulation, it is possible that suppressing emotions in certain situations can reduce negative affect (Liverant, Brown, Barlow, & Roemer, 2008) . For participants in our sample who perceive themselves as highly emotionally reactive, it could be that using expressive suppression to modulate their emotions reduces negative affect and helps them refrain from engaging in NSSI. Alternatively, those reporting high levels of suppression and high reactivity could be turning to other dysregulated behaviours, such as consuming alcohol, to regulate their emotional experience.
| Clinical implications
Our findings suggest that self-efficacy to resist NSSI and NSSI outcome expectancies could play an important role, alongside emotional processes, which could inform future prevention and intervention efforts. Alongside emotion focussed treatments, clinicians may want to challenge outcome expectancies-as has been use in interventions attempting to reduce alcohol consumption (Scott-Sheldon, Terry, Carey, Garey, & Carey, 2012) . This could be implemented through devaluing the short-term positive expectancies such as affect regulation while highlighting long-and short-term negative outcomes. Additionally, the salient role of self-efficacy to resist NSSI in facilitating the behaviour could be utilized within intervention by strengthening these beliefs which could effectively reduce NSSI engagement. This could involve highlighting occasions when clients have resisted the urge to self-injure even if just for a short time, so they can recognize they are capable of resisting NSSI, and build on this over time. Additionally, it is possible that self-efficacy to resist NSSI could be used as a treatment measure to predict whether a client is likely to engage in NSSI in the future (c.f. self-efficacy to resist drinking alcohol; Greenfield et al., 2000; Kadden & Litt, 2011) .
| Limitations and future research
The results of our study should be interpreted with some limitations in mind. Specifically, our data are self-report from a self-selected sample of university students. Further, exploration using a more representative sample should be conducted to ensure the generalizability of the results. However, there is growing evidence that university students are at particular risk of mental illness, NSSI, suicidal thoughts and behaviours, and impairment in daily living (Alonso et al., in press; Auerbach et al., 2016; Mortier et al., 2018) . As a result, complex multivariate algorithms, including NSSI as a predictor, have been developed to identify at risk students and divert to appropriate health care ). Yet we acknowledge that although a large proportion of students report some history of NSSI and may be at heightened long term risk, few would meet proposed diagnostic criteria for NSSI disorder . As such, replication in a clinical sample is warranted.
The development and validation of a measure specifically designed to assess self-efficacy to resist NSSI would enhance specificity. It is also possible that we were underpowered to detect small to medium effects as for a medium effect, we would have needed between 214 and 750 participants. Additionally, the cross-sectional nature of the study limits the knowledge we can gain from the data.
A longitudinal study of how NSSI-specific cognitions and other constructs within the model change over time would allow for further understanding of interactions between cognitions, emotions, and NSSI. Ideally, a longitudinal study from early adolescence, measuring NSSI-specific cognitions, emotion regulation, and other NSSI related factors through onset, maintenance, and cessation of NSSI behaviour would provide an understanding of changing patterns that could become the focus of prevention and intervention programmes. Finally, further research into relationship between expressive suppression and NSSI is needed.
| CONCLUSION
The results of this study provide support for the cognitive-emotional model of NSSI and, in particular, the role of NSSI-specific cognitions.
With further exploration, this model could provide a basis for the development of prevention and intervention programmes that incorporate emotion regulation and specific cognitive elements.
